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Project History

Studies conducted during the early/mid
090s had identified a number of ordnance

Ids in sediment acent tosevera

lHities in Puget Sound.

e




Project History

I I" gnr nn maFl_Hpjmlpl \Il n' \ A
1S Ul 11U A\~ /AN B~ ..y S

for these ordnance com nounds.

\ W 4 | |
\l 1

requested that t
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e levels (estimated cost ~$9M).




Ordnance Marine Toxicity
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Ordnance Compounds of Concern
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Multi-cell ger mlings
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Algae germling length; [l Polychaete eggs/adult; Red fish larvae survival;

Sea urchin embryo development; Sea urchin fertilization rate;

B Mysid survival
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Algae germling length; [l Polychaete eggs/adult; Red fish larvae survival;

Sea urchin embryo development; Sea urchin fertilization rate;

B Mysid survival




Most Sensitive Species and Endpoints

Polychaete, Dinophilus gyrociliatus, reproduction




Most Toxic Ordnance Compounds
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Polychaete test
Tetryl lossin 7 days
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Objectivesfor Field Survey and TIE Study
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Unfertilized and Fertilized Egg Arbacia Echinoplutei
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Toxicity |dentification Evaluation (TIE):
Ostrich Bay Sea Urchin Fertilization Results
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Toxicity Identification Evaluation (TIE):
Sea Urchin Embryological Development Results
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Compounds




AS

Cd

Cu

Pb

Zn
Total BTs

Fresh (-g/L)

Frozen (- g/L)

8.0
0.08
0.3
0.14
1.1
0.120

4.3
0.04
0.2
0.06
0.6
0.118




Conclusions from Sediment
Toxicity Survey and TIE Study
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Ordnance compounds selected
for sediment spiking studies
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Different routes of exposure
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Amphipod (Ampelisca abdita)




Amphipod test jars picric acld concentration series
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Most Sensitive Species and Endpoints

Polychaete, Dinophilus gyrociliatus, reproduction




Whole sediment 10-day test with the amphipod, Ampelisca abdita
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Chromatograms of Puget Sound samples spiked
with tetryl, measured using the picric acid method
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Chromatograms of Texas samples spiked with tetryl
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Same as above, but
measured using picric acid
method

Pore water at
amphipod test start,
measur ed for picric
acid

{1 Retertion Time

Picricacid




Whole sediment 10-day test with the amphipod, Ampelisca abdita

B Texas @ Puget Sound
2,6-DNT
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Whole sediment 10-day test with the amphipod, Ampelisca abdita
M Texas; @ Puget Sound
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Chromatogram of Puget Sound porewater from sediment
spiked with picric acid, showing an unknown peak, possibly
a degradation product
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Porewater Toxicity Test Results
2,6-Dinitrotoluene
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Chromatogram of Puget Sound porewater spiked with 2,6-DNT
Truncated Y axisfor observation Expanded Y axis showing entire unknown
of smaller peaks chemical peak (degradation product?)
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ECs, (Mg/L)

Porewater Toxicity Test Results
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ECs, (Mg/L)
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Summary of Results from Sediment Spiking Studies

erent KI nds OT Sedl ments

d‘f

NN QHH T+
= :HN eﬁfry Al 1IU ||I u‘ |I |I v‘ a@F@W |eILPeP

|rrever3| ny bound in Puget Sound sediment (1 1% TOC).

ry al éﬁSOUﬁOS@C [ and por ar samples

spi ked with ordnance compounds were more toxic than

he same compounc
LI .
r
1

at1r0on nrodiicte
I\J1 1 | | W, \ W] W 5

'O microbi
\ W 11 11\l |

oSS tOX

F_V_N7_V_W___ w7 _W_N7_W_W_N

3 P_ N
1=
IN o | 1TCAU 1\

compound POSSI ny due to sorptlon by organic carbon.




Overall Conclusion

It 1S not sufficient to look at known and

'ed ordnance compounds in sediments.
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sediment toxicity and effects to the benthic

biota.
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Determine If degradatl on products
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